


















https://journal.uptimeinstitute.com/does-the-spread-of-direct-liquid-cooling-make-pue-less-relevant/

https://journal.uptimeinstitute.com/does-the-spread-of-direct-liquid-cooling-make-pue-less-relevant/


https://www.bloomberg.com/news/articles/2021-10-08/jpmorgan-joins-net-zero-banking-alliance-with-emissions-pledge




















• $8.47/Chassis(4 node)/Day
39kW/rack NON-Compute per hour of operation @ 72 nodes per rack

• $1.38/Chassis(4 node)/Day
6.5kW/rack NONCompute per hour of operation @ 72 nodes per rack

Liquid Cooled Savings                                 
• $1,398,018 savings per year with 2160 nodes (540 4-node chassis—30 racks)

Space savings
• How much CFM can data center support per rack?

• 72 Nodes = 1700 CFM, 72 Air Cooled = 4700 CFM Almost 2 more racks



•

•

•

Servers Direct Liquid Cooling Annual kWh 1-Server 1-Server 504-Servers

DLC/AIR Rack
Watt Per 
System

Fan 
Watts

CRAH Watts 
PPUE

Dry Cooler DLC 
Watts 

kWh 1-Year 5-Years 5-Years

Nodes Type 100% 1.5% 2% 3% 8760 hr/yr
$0.105 
KW/h

$0.105 
KW/h

$0.105 KW/h

84 XL220 646.75 12.9 19.4 283 $29.74 $148.72 $74,954.96

Servers Air Cooling Annual kWh 1-Server 1-Server 504-Servers

DLC/AIR Rack
Watt Per 
System

Fan 
Watts

CRAH Watts 
PPUE

Heat Rejection 
Watts

kWh 1-Year 5-Years 5-Years

Nodes Type 100% 8% 10% 20% 8760 hr/yr
$0.105 
KW/h

$0.105 
KW/h

$0.105 KW/h

18 DL360 620.2 49.6 62.0 124.0 2065 $216.77 $1,083.87 $546,272.46



$216.77/Server @ 18 servers per rack

$29.74

Liquid Cooled Savings                                 

$1,870,300/Year per 10,000 Servers in 2022/2023 new Grid 
= Add more servers with savings
= colo hall “small” power and cooling upgrades
= versus having to build a new hall for 500+ 15kW racks

CPUs <240W; imagine how much worse air-cooled would be on 
space and fan power with higher power and lower Tcase CPUs

80 servers 

Direct Liquid Cooled

18 Servers 

Air Cooled
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https://brandcentral.hpe.com/brand-central/content/visual-storytelling#iconography
https://brandcentral.hpe.com/brand-central/content/visual-storytelling#illustrations
https://brandcentral.hpe.com/brand-central/content/photography
https://brandcentral.hpe.com/brand-central/content/powerpoint#co-marketing-templates
https://brandcentral.hpe.com/brand-central/content/powerpoint/quick-steps#powerpoint/quick-steps
https://brandcentral.hpe.com/brand-central/content/powerpoint#inspiration-gallery
https://brandcentral.hpe.com/zendesk
https://brandcentral.hpe.com/











